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DETAILED ACTION 



Oath/Declaration 



1. 



The oath/declaration filed on 06/21/2007 is acceptable. 



Drawings 



2. 



The formal drawings filed on 09/29/2006 are acceptable. 



Priority 



3. Acknowledgement is made of applicant's claim for foreign priority under 35 
U.S.C. 1 19(a)-(d) and (f), through foreign application JAPAN 2004-100931 filed 
03/30/2004. 



4. The Information Disclosure Statements filed on 09/29/2006 and 09/29/2008 have 
been considered. 



The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

5. Claims 22-26, 29, 36-37, 39-41, and 43 are rejected under 35 U.S.C. 112, 

second paragraph, as being indefinite for failing to particularly point out and distinctly 

claim the subject matter which applicant regards as the invention. 

Regarding claims 22-25, and 39-40 the recitations "...distance between the 

front face and an end part on the front face side..." is not clear to the examiner. For 

examining purposes it will be assumed to read "...distance between the front face of the 



Information Disclosure Statement 



Claim Rejections - 35 USC §112 
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substrate and an end part of the first modified region on the front face side of the 
substrate ...". 

Regarding claims 26, 29, 41, and 43 the recitations "...distance between the 
front face and an end part on a rear face side. . ." is not clear to the examiner. For 
examining purposes it will be assumed to read "...distance between the front face of the 
substrate and an end part of the first modified region on a rear face side of the 
substrate ..." 

Regarding claims 36 and 37, line 3 the recitations "...from the rear face..." is 
not clear to the examiner. For examining purposes it will be assumed to read "...from 
the rear face side of the substrate . 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 
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4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

This application currently names joint inventors. In considering patentability of the 
claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of the 
various claims was commonly owned at the time any inventions covered therein were 
made absent any evidence to the contrary. Applicant is advised of the obligation under 
37 CFR 1 .56 to point out the inventor and invention dates of each claim that was not 
commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f)or(g) 
prior art under 35 U.S.C. 103(a). 

6. Claims 22- 46 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Fukuyo et al. (US PGPUB 2004/0002199; from hereinafter "Fukuyo") in view of Iri et al. 
(US Patent 7,211,526; from hereinafter "Iri"). 

Regarding claim 22 Fukuyo teaches a laser processing method (Para [0003]) of 
irradiating (Para [0009]) a substrate having a front face (3, Fig. 2) formed with a 
laminate part (part formed with various deposited circuit layers, Figs. 19 and 20; Para 
[0302]) including a plurality of functional devices (Para [0024]) with laser light while 
locating a light-converging point (Para [0024]) within the substrate so as to form a 
modified region (Para [0009]) to become a start point for cutting within the substrate 
along a line to cut of the substrate (Para [0009]), the method comprising the steps of: 
forming a first modified region along the line to cut (Para [0075]) and forming at least 
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one row of a second modified region (Para [0479] along the line to cut at a position 
between the first modified region and a rear face of the substrate (Fig. 90). 

Fukuyo does not teach that a first modified region along the line to cut at a 
position where a distance between the front face and an end part on the front face side 
is 5 urn to 15 urn. 

Iri teaches that a distance between the front face and an end part of the first 
modified region on the front face side is 10 urn to 100 urn (Fig. 16a). 

Top or front 



First 

modified 

region 




FIG. 16 
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In view of the teachings of Iri it would have been obvious to one of ordinary skill 
in the art at the time the invention was made that a first modified region along the line to 
cut at a position where a distance between the front face and an end part on the front 
face side is 5 urn to 15 urn. Finding the suitable distance will depend on the type of the 
substrate being used, the thickness of the substrate, the energy and the wavelength of 
the laser beam being used, if a modified region is being formed properly or that the 
laser energy melting unwanted part etc and is within the general skill of the art. 125 

Regarding claim 23 Fukuyo teaches a laser processing method (Para [0003]) 
and a first modified region (Fig. 90, Para [0479]). 

Fukuyo does not teach that a first modified region is formed at a position where 
the distance between the front face and the end part on the front face side is 5 urn to 10 
urn. 

Iri teaches that a distance between the front face and an end part of the first 
modified region on the front face side is 5 urn to 10 urn (Fig. 16a). 

In view of the teachings of Iri it would have been obvious to one of ordinary skill 
in the art at the time the invention was made that a first modified region along the line to 
cut at a position where a distance between the front face and an end part on the front 
face side is 5 urn to 10 urn. Finding the suitable distance will depend on the type of the 
substrate being used, the thickness of the substrate, the energy and the wavelength of 
the laser beam being used, if a modified region is being formed properly or that the 
laser energy melting unwanted part etc and is within the general skill of the art. 
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Regarding claim 24 Fukuyo teaches a laser processing method (Para [0003]) of 
irradiating (Para [0009]) a substrate having a front face (3, Fig. 2) formed with a 
laminate part (part formed with various deposited circuit layers, Figs. 19 and 20; Para 
[0302]) including a plurality of functional devices (Para [0024]) with laser light while 
locating a light-converging point (Para [0024]) within the substrate so as to form a 
modified region (Para [0009]) to become a start point for cutting within the substrate 
along a line to cut of the substrate (Para [0009]), the method comprising the steps of 
forming a first modified region along the line to cut (Para [0075]). 

Fukuyo does not teach that a first modified region along the line to cut at a 
position where a distance between the front face and an end part on the front face side 
is 5 urn to 15 urn. 

Iri teaches that a distance between the front face and an end part of the first 
modified region on the front face side is 10 urn to 100 urn (Fig. 16a). 

In view of the teachings of Iri it would have been obvious to one of ordinary skill 
in the art at the time the invention was made that a first modified region along the line to 
cut at a position where a distance between the front face and an end part on the front 
face side is 5 urn to 15 urn. Finding a suitable distance will depend on the type of the 
substrate being used, the thickness of the substrate, the energy and the wavelength of 
the laser beam being used, if a modified region is being formed properly or that the 
laser energy melting unwanted part etc and is within the general skill of the art. 

Regarding claim 25 Fukuyo teaches a laser processing method (Para [0003]) 
and a first modified region (Fig. 90, Para [0479]). 
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Fukuyo does not teach that a first modified region is formed at a position where 
the distance between the front face and the end part on the front face side is 5 urn to 1 0 
urn. 

Iri teaches that a distance between the front face and an end part of the first 
modified region on the front face side is 5 urn to 10 urn (Fig. 16a). 

In view of the teachings of Iri it would have been obvious to one of ordinary skill 
in the art at the time the invention was made that a first modified region along the line to 
cut at a position where a distance between the front face and an end part on the front 
face side is 5 urn to 10 urn. Finding the suitable distance will depend on the type of the 
substrate being used, the thickness of the substrate, the energy and the wavelength of 
the laser beam being used, if a modified region is being formed properly or that the 
laser energy melting unwanted part etc and is within the general skill of the art. 

Regarding claims 26-28 Fukuyo teaches a laser processing method (Para 
[0003]) of irradiating (Para [0009]) a substrate having a front face (3, Fig. 2) formed with 
a laminate part (part formed with various deposited circuit layers, Figs. 19 and 20; Para 
[0302]) including a plurality of functional devices (Para [0024]) with laser light while 
locating a light-converging point (Para [0024]) within the substrate so as to form a 
modified region (Para [0009]) to become a start point for cutting within the substrate 
along a line to cut of the substrate (Para [0009]), the method comprising the steps of: 
forming a first modified region along the line to cut (Para [0075]) and forming at least 
one row of a second modified region (Para [0479] along the line to cut at a position 
between the first modified region and a rear face of the substrate (Fig. 90). 
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Fukuyo does not teach that a first modified region is formed at a position where 
the distance between the front face and an end part on a rear face side is 

(Claim 26) [(the substrate thickness) x 0.1] urn to [20 + (the substrate 
thickness) x 0.1] urn, and 

(Claim 27) [5 + (the substrate thickness) x 0.1] urn to [20 + (the substrate 
thickness) x 0.1] urn, and! 

(Claim 28) [5 + (the substrate thickness) x 0.1] urn to [10 + (the substrate 
thickness) x 0.1] ium. 

Iri teaches that a distance between the front face and an end part of the first 
modified region on the front face side is 10 urn to 100 urn (Fig. 16a). 

In view of the teachings of Iri it would have been obvious to one of ordinary skill 
in the art at the time the invention was made that a first modified region along the line to 
cut at a position where a distance between the front face and an end part on the front 
face side is [(the substrate thickness) x 0.1 ] urn to [20 + (the substrate thickness) x 0.1 
] urn, and [5 + (the substrate thickness) x 0.1] urn to [20 + (the substrate thickness) x 
0.1] urn, and [5 + (the substrate thickness) x 0.1] urn to [10 + (the substrate thickness) x 
0.1] urn. 

Finding a suitable distance will depend on the type of the substrate being used, 
the thickness of the substrate, the energy and the wavelength of the laser beam being 
used, if a modified region is being formed properly or that the laser energy melting 
unwanted part etc and is within the general skill of the art. 
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Regarding claims 29-31 Fukuyo teaches a laser processing method (Para 
[0003]) of irradiating (Para [0009]) a substrate having a front face (3, Fig. 2) formed with 
a laminate part (part formed with various deposited circuit layers, Figs. 19 and 20; Para 
[0302]) including a plurality of functional devices (Para [0024]) with laser light while 
locating a light-converging point (Para [0024]) within the substrate so as to form a 
modified region (Para [0009]) to become a start point for cutting within the substrate 
along a line to cut of the substrate (Para [0009]), the method comprising the steps of 
forming a first modified region along the line to cut (Para [0075]). 

Fukuyo does not teach that a first modified region is formed at a position where 
the distance between the front face and an end part on a rear face side is 

(Claim 29) [(the substrate thickness) x 0.1 ] urn to [20 + (the substrate 
thickness) x 0.1 ] urn, and 

(Claim 30) [5 + (the substrate thickness) x 0.1] urn to [20 + (the substrate 
thickness) x 0.1] urn, and 

(Claim 31) [5 + (the substrate thickness) x 0.1] urn to [10 + (the substrate 
thickness) x 0.1] urn. 

Iri teaches that a distance between the front face and an end part of the first 
modified region on the front face side is 10 urn to 100 urn (Fig. 16a) and the length (C, 
Fig. 20) of the first modified region (Fig. 20). That is the distance between the front face 
and an end part of the first modified region on the front face side is [C + (10 urn to 100 
urn)]. 



: Comment [A3]: bee claim 71 yes 



i Comment [A4]: See claim 27 —Yes j 
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In view of the teachings of Iri it would have been obvious to one of ordinary skill 
in the art at the time the invention was made that a first modified region along the line to 
cut at a position where a distance between the front face and an end part on the front 
face side is 

(Claim 29) [(the substrate thickness) x 0.1 ] urn to [20 + (the substrate 
thickness) x 0.1 ] urn, and 

(Claim 30) [5 + (the substrate thickness) x 0.1] urn to [20 + (the substrate 
thickness) x 0.1] urn, and 

(Claim 31) [5 + (the substrate thickness) x 0.1] urn to [10 + (the substrate 
thickness) x 0.1] urn. 

Finding a suitable distance will depend on the type of the substrate being used, 
the thickness of the substrate, the energy and the wavelength of the laser beam being 
used, if a modified region is being formed properly or that the laser energy melting 
unwanted part etc and is within the general skill of the art. 

Regarding claim 32 Fukuyo teaches a laser processing method (Para [0003]) 
wherein the substrate is a semiconductor substrate (Para [0026]), and wherein the first 
and second modified regions (Para [00479]) include a molten processed region (Para 
[0072] and [0253]). 

Regarding claim 33 Fukuyo teaches a laser processing method (Para [0003]) 
wherein the first and second modified regions are successively formed (Para [102]) one 
by one from the side farther from the rear face while using the rear face as a laser light 
entrance surface (Para [105] and [298]). 
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Regarding claims 34-35 Fukuyo teaches a laser processing method (Para 
[0003]) wherein the intensity of laser light has an energy of peak power density of at 
least 1x10 8 (W/cm 2 ). 

Fukuyo does not teach wherein the laser light has an energy of 2 uJ to 50 uJ 
when forming the first modified region and an energy of 1 uJ to 50 uJ when forming the 
second modified region. 

It is well known in the art that the energy of the laser light will depend on many 
factors like the wave length of the laser light, the thickness of the substrate to be cut 
apart, the location of the molten or modified region to be formed, and the amount of 
damage the semiconductor layers can withstand with the respective laser light energy 
etc. 

In view of the teachings of Fukuyo it would have been obvious to one of ordinary 
skill in the art at the time the invention was made wherein the laser light has an energy 
of 2 uJ to 50 uJ when forming the first modified region and an energy of 1 uJ to 50 uJ 
when forming the second modified region. 

Finding a suitable laser light energy will depend on the type of the substrate 
being used, the thickness of the substrate, the energy and the wavelength of the laser 
beam being used, if a modified region is being formed properly or that the laser energy 
melting unwanted part etc and is within the general skill of the art. 

Regarding claims 36-37 Fukuyo does not teach a laser processing method 
wherein the light- converging point of the laser light is located at a position distanced by 
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(Claim 36) 50 urn to [(the substrate thickness) x 0.9] urn from the rear face 
when forming the second modified region; and 

(Claim 37) 20 urn to 1 10 urn from the rear face when forming the second 
modified region. 

Iri teaches the distance of the light- converging point of the laser light from the 
front face is in the range of 20-100 urn (Fig. 17). Iri fails to teach this distance measured 
from the rear face. 



End part of the 
first modified 




region on the front 
or top side of the 
substrate 1 1 . 



Convergence 
point. 



POINT 



FIG. 17 
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In view of the teachings of Iri it would have been obvious to one of ordinary skill 
in the art at the time the invention was made that the laser light is located at a position 
distanced by 

50 urn to [(the substrate thickness) x 0.9] urn from the rear face when forming the 
second modified region; and 

20 urn to 1 10 urn from the rear face when forming the second modified region. 

This will ensure that the second modified region is not too far from the modified 
region closest to the rear face else the splitting of the wafer starting from the rear side of 
the wafer may not occur properly. 

Regarding claim 38 Fukuyo teaches a laser processing method (Para [0003]) 
further comprising the step of cutting the substrate (1, Fig. 2) and laminate part (part 
formed with various deposited circuit layers, Figs. 19 and 20; Para [0302]) along the line 
to cut (Para [0009]). 

Regarding claim 39 Fukuyo teaches a semiconductor chip (Para [0292]) 
comprising a substrate (1 , Fig. 17); and a laminate part (part formed with various 
deposited circuit layers, Figs. 19 and 20; Para [0302]), disposed on a front face (3, Fig. 
17) of the substrate (1, Fig. 17), including a functional device (Para [0022]); 
wherein a first modified region (Para [0075]) extending along a rear face of the 
substrate is formed (Fig. 90) and wherein at least one row of a second modified region 
(9B, Fig. 90) extending along the rear face (21, Fig. 90) is formed (Para [0479]) at a 
position between the first modified region (9A, Fig. 90) and the rear face (21 , Fig. 90) in 
the side face (Fig. 90) of the substrate (1 , Fig. 90). 



Comment [AS]: Motivation?-Done 



Comment [A6]: Motivation 


'- 


-Same 


as aoove 
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Fukuyo does not teach where a distance between the front face and an end part 
on the front face side is 5 urn to 1 5 urn in a side face of the substrate. 

Iri teaches that a distance between the front face and an end part of the first 
modified region on the front face side is 10 urn to 100 urn (Fig. 16a). 

In view of the teachings of Iri it would have been obvious to one of ordinary skill 
in the art at the time the invention was made that a first modified region extending along 
a rear face of the substrate is formed at a position where a distance between the front 
face and an end part on the front face side is 5 urn to 15 urn in a side face of the 
substrate. 

Finding the suitable distance will depend on the type of the substrate being used, 
the thickness of the substrate, the energy and the wavelength of the laser beam being 
used, if a modified region is being formed properly or that the laser energy melting 
unwanted part etc and is within the general skill of the art. 

Regarding claim 40 Fukuyo teaches a semiconductor chip (Para [0292]) 
comprising a substrate (1 , Fig. 17); and a laminate part (part formed with various 
deposited circuit layers, Figs. 19 and 20; Para [0302]), disposed on a front face (3, Fig. 
17) of the substrate (1, Fig. 17), including a functional device (Para [0022]); 
wherein a first modified region (Para [0075]) extending along a rear face of the 
substrate is formed (Fig. 90). 

Fukuyo does not teach where a distance between the front face and an end part 
on the front face side is 5 urn to 1 5 urn in a side face of the substrate. 
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Iri teaches that a distance between the front face and an end part of the first 
modified region on the front face side is 10 urn to 100 urn (Fig. 16a). 

In view of the teachings of Iri it would have been obvious to one of ordinary skill 
in the art at the time the invention was made that a first modified region extending along 
a rear face of the substrate is formed at a position where a distance between the front 
face and an end part on the front face side is 5 urn to 15 urn in a side face of the 
substrate. 

Finding the suitable distance will depend on the type of the substrate being used, 
the thickness of the substrate, the energy and the wavelength of the laser beam being 
used, if a modified region is being formed properly or that the laser energy melting 
unwanted part etc and is within the general skill of the art. 

Regarding claim 41-44 Fukuyo teaches a semiconductor chip (Para [0292]) 
comprising a substrate (1 , Fig. 1 7); and a laminate part (part formed with various 
deposited circuit layers, Figs. 19 and 20; Para [0302]), disposed on a front face (3, Fig. 
17) of the substrate (1, Fig. 17), including a functional device (Para [0022]); 
wherein a first modified region (Para [0075]) extending along a rear face of the 
substrate is formed (Fig. 90); and wherein at least one row of a second modified region 
(9B, Fig. 90) extending along the rear face (21, Fig. 90) is formed (Para [0479]) at a 
position between the first modified region (9A, Fig. 90) and the rear face (21 , Fig. 90) in 
the side face (Fig. 90) of the substrate (1 , Fig. 90). 

Fukuyo does not teach wherein a first modified region extending along a rear 
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face of the substrate is formed at a position where a distance between the front face 
and an end part on the rear face side is 

(Claim 41) [(the substrate thickness) x 0.1 ] urn to [20 + (the substrate 
thickness) x 0.1 ] urn, and 

(Claim 42) [5 + (the substrate thickness) x 0.1] urn to [20 + (the substrate 
thickness) x 0.1] urn, and 

(Claim 43) [(the substrate thickness) x 0.1] urn to [20 + (the substrate 
thickness) x 0.1] urn, and 

(Claim 44) [5 + (the substrate thickness) x 0.1] urn to [10 + (the substrate 
thickness) x 0.1] urn. 

Iri teaches that a distance between the front face and an end part of the first 
modified region on the front face side is 10 urn to 100 urn (Fig. 16a) and the length of 
the first modified region is C (Fig. 20). That is the distance between the front face and 
an end part of the first modified region on the rear face side is [C + I + the depth of the 
scratch, where, (l+ depth of scratch) = (10 urn to 100 urn)]; and C <2I. 
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In view of the teachings of Iri it would have been obvious to one of ordinary skill 
in the art at the time the invention was made wherein a first modified region extending 
along a rear face of the substrate is formed at a position where a distance between the 
front face and an end part on the rear face side is: 

(Claim 41 ) [(the substrate thickness) x 0.1] urn to [20 + (the substrate 
thickness) x 0.1] urn, and 
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(Claim 42) [5 + (the substrate thickness) x 0.1] urn to [20 + (the substrate 
thickness) x 0.1] urn, and 

(Claim 43) [(the substrate thickness) x 0.1] urn to [20 + (the substrate 
thickness) x 0.1] urn, and 

(Claim 44) [5 + (the substrate thickness) x 0.1] urn to [10 + (the substrate 
thickness) x 0.1] urn. 

Finding a suitable distance will depend on the type of the substrate being used, 
the thickness of the substrate, the energy and the wavelength of the laser beam being 
used, if a modified region is being formed properly or that the laser energy melting 
unwanted part etc and is within the general skill of the art. 

Regarding claim 45 Fukuyo teaches a laser processing method (Para [0003]) 
wherein the substrate is a semiconductor substrate (Para [0026]), and wherein the first 
and second modified regions (Para [00479]) include a molten processed region (Para 
[0072] and [0253]). 

Regarding claim 46 Fukuyo teaches a semiconductor chip (Para [0292]) wherein the 
distance between the end part of the first modified region (9A, Fig. 90) on the rear face 
(21 , Fig. 90) side and the end part of the second modified region (9B, Fig. 90) on the 
front face side (3, Fig. 90) opposing each other is 0 um to [(the substrate thickness) - 
(the substrate thickness) x 0.6] um. 

Fukuyo does not teach that wherein the distance between the end part of the first 
modified region on the rear face side and the end part of the second modified region on 
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the front face side opposing each other is 0 um to [(the substrate thickness) - (the 
substrate thickness) x 0.6] um. 

Iri teaches (Para [100] and Para [124]) that the length of the modified regions 
vary (Fig. 16). It is obvious from the teachings of Iri that the length of the first modified 
region and the second modified region may vary and touch each other. In other words 
the distance between the distance between the end part of the first modified region on 
the rear face side and the end part of the second modified region on the front face side 
opposing each other is 0 um. Iri does not teach the range of the gap between the first 
modified region and the second modified region opposing each other. 

In view of the teachings of Iri it would have been obvious to one of ordinary skill 
in the art at the time the invention was made wherein the distance between the end part 
of the first modified region on the rear face side and the end part of the second modified 
region on the front face side opposing each other is 0 um to [(the substrate thickness) - 
(the substrate thickness) x 0.6] um. If the gap between the first modified region and the 
second modified region opposing each other is substantial, the substrate may not split 
or break properly along the line of interest. 

Conclusion 

7. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to FARID KHAN whose telephone number is (571)270- 
7437. The examiner can normally be reached on 8:00 AM - 5:00 PM. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Davienne Monbleau can be reached on (571) 272-1945. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Farid Khan/ 
Examiner, Art Unit 2893 
April 6, 2009 

/& Sefer/ 
(primary 'Examiner 
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